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Abstract
Phromkunthong, W., Phromkerd, W. and Nakachart, D.
Effect of plant  from 5 sources on digestibility coefficient and growth performance
in the sex-reversed red tilapia (Oreochromis niloticus Linn.)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 101-113
The effect of plant from 5 sources i.e. palm kernel cake, copra meal, corn, rice bran and cassava were
studied in sex-reversed red tilapia for digestibility coefficient and growth performance. For each feed
formula, 30% of each plant material was mixed with 70% basal feed. The feeds were given to sex-reversed
red tilapia, with weight ranging from 3.14-3.20 g stocked in 200-l glass aquaria with a closed recirculating
system. Each treatment comprised 4 replications. The experimental period was 6 weeks. The best results on
average body weight, weight gain, specific growth rate and digestibility coefficient were noted for the fish
group given the feed containing palm kernel cake, while the poorest result was obtained from the group fed
with rice bran.  Fish groups given the feed with copra meal, corn and cassava showed results in descending
order.
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∑”°“√»÷°…“º≈¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ ‰¥â·°à °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π °“°¡–æ√â“« ¢â“«‚æ¥ √”≈–‡Õ’¬¥
·≈–¡—π ”ª–À≈—ß µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ» (Oreochromis niloticus
Linn.) ‚¥¬„™â«—µ∂ÿ¥‘∫æ◊™¥—ß°≈à“«‡ªìπ«—µ∂ÿ¥‘∫∑¥ Õ∫„πª√‘¡“≥ 30% º ¡°—∫Õ“À“√ Ÿµ√æ◊Èπ∞“π 70% ≈Ÿ°ª≈“π‘≈·¥ß
·ª≈ß‡æ»∑’Ë„™â¡’πÈ”Àπ—°‡©≈’Ë¬‡√‘Ë¡µâπµ—«≈– 3.14-3.20 °√—¡ ∑”°“√‡≈’È¬ß„πµŸâ°√–®°§«“¡®ÿπÈ” 200 ≈‘µ√ √–∫∫πÈ”‡ªìπ
·∫∫‰À≈‡«’¬π·∫∫ªî¥ ·µà≈–™ÿ¥°“√∑¥≈Õß¡’ 4 ´È” √–¬–‡«≈“∑¥≈Õß 6  —ª¥“Àå  º≈°“√∑¥≈Õßæ∫«à“°“√‡®√‘≠
‡µ‘∫‚µ (πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«, πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ, Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–) ·≈– —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õß
ª≈“∑’Ë‰¥â√—∫°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π¡’§à“ Ÿß∑’Ë ÿ¥   à«πª≈“∑’Ë‰¥â√—∫«—µ∂ÿ¥‘∫∑¥ Õ∫Õ’° 3 ™π‘¥ §◊Õ °“°¡–æ√â“«
¢â“«‚æ¥·≈–¡—π ”ª–À≈—ß „Àâº≈√Õß≈ß¡“ „π¢≥–∑’Ë√”≈–‡Õ’¬¥„Àâº≈µË”∑’Ë ÿ¥
Õ“À“√    ∂÷ß·¡â«—µ∂ÿ¥‘∫æ◊™∑’Ëπ”¡“„™â‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√
 —µ«åπÈ”®– àßº≈¥â“π≈∫µàÕ —µ«åπÈ”∫â“ß ·µà°Á¡’√“§“∂Ÿ° ·≈–
À“‰¥âßà“¬ ®÷ß¡’°“√æ¬“¬“¡„™â«—µ∂ÿ¥‘∫æ◊™‡ªìπ à«πº ¡√à«¡
°—∫«—µ∂ÿ¥‘∫Õ◊ËπÊ  „πÕ“À“√ —µ«åπÈ”  ‡æ◊ËÕ™à«¬≈¥µâπ∑ÿπ„π
°“√º≈‘µ ¥—ßπ—Èπ°“√»÷°…“∂÷ß™π‘¥·≈–√–¥—∫¢Õß«—µ∂ÿ¥‘∫æ◊™
∑’Ëπ”¡“„™â‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ‡æ◊ËÕ∑¥·∑π‚ª√µ’π®“°
 —µ«å  ‡æ◊ËÕ∑’Ë®–„Àâ∑√“∫∂÷ß™π‘¥¢Õß«—µ∂ÿ¥‘∫æ◊™∑’Ë‡À¡“– ¡
·≈–ª√‘¡“≥ Ÿß ÿ¥∑’Ë “¡“√∂‡ √‘¡„πÕ“À“√ª≈“π‘≈  ‚¥¬
∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“Õ¬Ÿà„π‡°≥±å¥’  ·≈– “¡“√∂
≈¥µâπ∑ÿπ„π°“√º≈‘µÕ“À“√ª≈“®÷ß‡ªìπ ‘Ëß®”‡ªìπ
°“√∑¥≈Õß§√—Èßπ’È‡ªìπ°“√»÷°…“ —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬Õ“À“√¢Õß«—µ∂ÿ¥‘∫æ◊™∑’ËÀ“‰¥âßà“¬ ·≈–¡’√“§“∂Ÿ° 5 ™π‘¥
§◊Õ °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π °“°¡–æ√â“« ¢â“«‚æ¥
√”≈–‡Õ’¬¥ ·≈–¡—π ”ª–À≈—ß ‚¥¬µâÕß°“√À“·À≈àß∑’Ë¥’∑’Ë ÿ¥
º≈∑’Ë‰¥â√—∫®“°°“√∑¥≈Õßπ’È  ∑”„Àâ “¡“√∂∑√“∫∂÷ß™π‘¥
¢Õß«—µ∂ÿ¥‘∫æ◊™∑’Ë‡À¡“– ¡∑’Ë„™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µ
Õ“À“√ª≈“π‘≈‰¥â
Õÿª°√≥å·≈–«‘∏’°“√
1. °“√‡µ√’¬¡Õÿª°√≥å·≈–ª≈“∑¥≈Õß
°“√∑¥≈Õß¥”‡π‘π°“√‚¥¬„™âµŸâ°√–®°¢π“¥ 45x95
x45 ´¡. §«“¡®ÿπÈ” 200 ≈‘µ√ ªî¥¥â“π¢â“ß·≈–¥â“πÀ≈—ßµŸâ
ª≈“π‘≈‡ªìπª≈“πÈ”®◊¥∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®
°‘πÕ“À“√‰¥â∑—Èßæ◊™·≈– —µ«å·≈–¬—ß “¡“√∂„™â§“√å‚∫‰Œ‡¥√µ
‡ªìπ·À≈àßæ≈—ßß“π‰¥â¥’Õ’°¥â«¬ (°√¡ª√–¡ß, 2541) Shiau
·≈– Peng (1993) √“¬ß“π«à“ª≈“∑’Ë‰¥â√—∫§“√å‚∫‰Œ‡¥√µ
µË”°«à“§«“¡µâÕß°“√®–π”‡Õ“‚ª√µ’πÀ√◊Õ‰¢¡—π∑’Ë – ¡„π
√à“ß°“¬‰ª‡º“º≈“≠„Àâ‡°‘¥‡ªìπæ≈—ßß“π  ∑”„Àâª≈“ºÕ¡
À√◊ÕÕ“®π”‡Õ“‚ª√µ’π„πÕ“À“√¡“‡º“º≈“≠„Àâ‡°‘¥æ≈—ßß“π
·∑π∑’Ë®–„™â‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß‡¥’¬«  ∑”„Àâª≈“¡’
°“√‡®√‘≠‡µ‘∫‚µ™â“≈ß   ¥ — ß π — Èπ∫∑∫“∑·≈–Àπâ“∑’Ë¢Õß
§“√å‚∫‰Œ‡¥√µµàÕ°“√º≈‘µÕ“À“√ª≈“®÷ß¡’§«“¡ ”§—≠Õ¬à“ß
¡“°  ‡æ√“–‡ªìπ·À≈àßæ≈—ßß“π∑’Ë¡’√“§“∂Ÿ°∑’Ë ÿ¥  ®÷ß¡’°“√
»÷°…“°“√∑¥·∑π‚ª√µ’π∫“ß à«π¥â«¬§“√å‚∫‰Œ‡¥√µ
(protein sparing action) ‚¥¬°“√≈¥‚ª√µ’π„π Ÿµ√Õ“À“√
≈ß∫“ß à«π ·≈â«‡æ‘Ë¡§“√å‚∫‰Œ‡¥√µ‡¢â“‰ª ‚¥¬∑”„Àâ°“√
‡®√‘≠‡µ‘∫‚µ¢Õßª≈“¥’¢÷Èπ  ·µà°“√„™â«—µ∂ÿ¥‘∫æ◊™‡ªìπ à«π
º ¡Õ“À“√ —µ«åπÈ”Õ“®¡’¢âÕ®”°—¥ ‡π◊ËÕß®“°‚ª√µ’π®“°æ◊™
¡’§ÿ≥§à“∑“ßÕ“À“√µË” ·≈–Õ“®¡’§«“¡‰¡à ¡¥ÿ≈¢Õß°√¥Õ–
¡‘‚π∫“ß™π‘¥ ‡™àπ ¡’‡¡∑‰∑‚Õπ’π·≈–‰≈´’πµË” ¡’ “√µâ“π
‚¿™π“°“√ (anti-nutritional factor)  ‡™àπ   “√¬—∫¬—Èß
∑√‘æ´‘π ‚°  ‘‚æ≈ (gossypol) °√¥‰¢¡—π‰´‚§‚æ√æ’π
(cyclopropene fatty acid) ·≈–‰¡‚¡´’π (mimosine)
πÕ°®“°π—Èπ·À≈àß«—µ∂ÿ¥‘∫æ◊™¬—ß¡’‡¬◊ËÕ„¬ Ÿß À“°„™âª√‘¡“≥
 Ÿß®–≈¥§«“¡πà“°‘π¢ÕßÕ“À“√  ·≈–¡’º≈µàÕ§ÿ≥¿“æ‡¡Á¥«.  ß¢≈“π§√‘π∑√å «∑∑.
ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
º≈¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√
«ÿ≤‘æ√  æ√À¡¢ÿπ∑Õß ·≈–§≥– 103
¥â«¬ºâ“æ≈“ µ‘° ’‡¢’¬«∑÷∫ 3 ¥â“π ‡æ◊ËÕªÑÕß°—π°“√√∫°«π
®“°¿“¬πÕ° √–∫∫πÈ”∑’Ë„™â‡ªìπ√–∫∫ªî¥ ª√–°Õ∫¥â«¬ 2
 à«π §◊Õ √–∫∫°√Õß  ª√–°Õ∫¥â«¬  ·ºàπºâ“°√Õß ∂à“π
∑√“¬ ·≈–‡ª≈◊Õ°ÀÕ¬ ·≈–∫àÕæ—°πÈ” ‚¥¬¡’Õ—µ√“°“√‰À≈
‡«’¬π¢ÕßπÈ” 0.8 ≈‘µ√/π“∑’ π”≈Ÿ°ª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë
¡’πÈ”Àπ—°‡©≈’Ë¬µ—«≈– 0.3-0.6 °√—¡ ®”π«π 2,500 µ—« ®“°
 ∂“π’ª√–¡ßπÈ”®◊¥®—ßÀ«—¥π§√»√’∏√√¡√“™ ¡“Õπÿ∫“≈„π
∂—ß‰ø‡∫Õ√å°≈“  °≈¡ ¢π“¥§«“¡®ÿ 1 ≈∫.¡. ‡ªìπ‡«≈“
1 ‡¥◊Õπ ‡æ◊ËÕ„Àâª≈“ª√—∫ ¿“æ„Àâ‡À¡“– ¡µàÕ ¿“æ¢Õß
°“√∑¥≈Õß ‚¥¬„™âÕ“À“√≈Ÿ°ª≈“¥ÿ°¢π“¥‡≈Á°¬’ËÀâÕ‰Œ‡°√¥
‡∫Õ√å 9961 ´÷Ëß¡’§ÿ≥§à“∑“ß‚¿™π“°“√§◊Õ ‚ª√µ’π 40%
‰¢¡—π 6% §«“¡™◊Èπ 12% ·≈–‡¬◊ËÕ„¬ 5% ‚¥¬„Àâ«—π≈–§√—Èß
‡™â“-‡¬Áπ ‡«≈“ 9.00 π. ·≈– 16.30 π.  —ß‡°µæƒµ‘°√√¡
°“√¬Õ¡√—∫Õ“À“√®πª≈“∑¥≈Õß¡’¢π“¥πÈ”Àπ—°‡©≈’Ë¬Õ¬Ÿà
„π™à«ßµ—«≈– 3.14-3.20 °√—¡ °àÕπ‡√‘Ë¡∑”°“√∑¥≈Õßπ”
≈Ÿ°ª≈“‰ªµ√«® Õ∫°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬  ·≈–ª√ ‘µ¿“¬
πÕ° ≈Ÿ°ª≈“∑’Ë„™â∑¥≈ÕßµâÕß¡’ ÿ¢¿“æ¥’‰¡à¡’‚√§„¥Ê ª√—∫
 ¿“æª≈“„Àâ§ÿâπ‡§¬°—∫ ¿“æ·«¥≈âÕ¡¢ÕßµŸâ·≈–Õ“À“√
∑¥≈Õß‡ªìπ‡«≈“ 7 «—π °àÕπ‡√‘Ë¡∑”°“√∑¥≈Õß
2. °“√‡µ√’¬¡Õ“À“√∑¥≈Õß
‡µ√’¬¡«—µ∂ÿ¥‘∫Õ“À“√∑’Ë„™â∑¥≈Õß‚¥¬π”°“°‡π◊ÈÕ
‡¡≈Á¥„πª“≈å¡πÈ”¡—π  °“°¡–æ√â“«  ¢â“«‚æ¥  √”≈–‡Õ’¬¥
¡—π ”ª–À≈—ß ·≈–ª≈“¬¢â“« ‰ª∫¥„Àâ≈–‡Õ’¬¥·≈â«√àÕπ¥â«¬
µ–·°√ß¢π“¥™àÕßµ“ 30 ‰¡‚§√‡¡µ√  ®“°π—Èπ®÷ßπ”‰ª
µ√«® Õ∫§ÿ≥§à“∑“ß‚¿™π“°“√ (§«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π
‡¬◊ËÕ„¬ ·≈–‡∂â“) µ“¡«‘∏’¡“µ√∞“π¢Õß AOAC (1990)
(Table 1)  ®“°π—Èπ∑”°“√‡µ√’¬¡Õ“À“√∑¥≈Õß 5  Ÿµ√
´÷Ëß 70% ¢Õß à«πº ¡„π·µà≈– Ÿµ√‡À¡◊Õπ°—π µà“ß°—π
‡æ’¬ß«—µ∂ÿ¥‘∫æ◊™∑’ËµâÕß°“√∑¥ Õ∫ 30% §◊Õ °“°‡π◊ÈÕ‡¡≈Á¥
„πª“≈å¡πÈ”¡—π °“°¡–æ√â“« ¢â“«‚æ¥ √”≈–‡Õ’¬¥ ·≈–
¡—π ”ª–À≈—ß (Table 2) ‚¥¬™—Ëß«— ¥ÿÕ“À“√µ“¡ Ÿµ√ ·≈–
∑”°“√º ¡ à«πª√–°Õ∫«— ¥ÿÕ“À“√„Àâ‡¢â“°—π¥’  ‚¥¬„™â
‡§√◊ËÕßº ¡Õ“À“√ (Hobart mixer √ÿàπ A200T) ‡µ‘¡πÈ”
≈ß‰ª 40% π”‰ª‡¢â“‡§√◊ËÕßÕ—¥‡¡Á¥Õ“À“√ ºà“πÀπâ“·«àπ
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 2 ¡¡. π”Õ“À“√∑’Ë‰¥â‰ªÕ∫„πµŸâÕ∫
∑’ËÕÿ≥À¿Ÿ¡‘ 60ºC π“π 24 ™—Ë«‚¡ß  ®“°π—Èπ®÷ß∫√√®ÿ„π
∂ÿßæ≈“ µ‘° ’¥”  ·≈â«‡°Á∫√—°…“‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4ºC
·≈–µ√«® Õ∫§ÿ≥§à“∑“ß‚¿™π“°“√¢ÕßÕ“À“√ (§«“¡™◊Èπ
‚ª√µ’π ‰¢¡—π ‡¬◊ËÕ„¬ ·≈–‡∂â“) µ“¡«‘∏’¡“µ√∞“π¢Õß AOAC
(1990)  à«πª√‘¡“≥§“√å‚∫‰Œ‡¥√µ (‰π‚µ√‡®πø√’‡ÕÁ°´å-
·∑√°´å, Nitrogen free extract, NFE) ‰¥â®“°°“√
§”π«≥µ“¡ Ÿµ√ 100- (‚ª√µ’π + ‰¢¡—π + ‡∂â“ + ‡¬◊ËÕ„¬ +
§«“¡™◊Èπ) (Table 3)
3. ·ºπ°“√∑¥≈Õß
°“√∑¥≈Õßπ’È  ‡ªìπ°“√»÷°…“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ §◊Õ °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π
°“°¡–æ√â“« ¢â“«‚æ¥ √”≈–‡Õ’¬¥ ·≈–¡—π ”ª–À≈—ß ‡æ◊ËÕ
∑¥ Õ∫∂÷ß«—µ∂ÿ¥‘∫∑’Ë„Àâº≈µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õß
ª≈“π‘≈·ª≈ß‡æ»¥’∑’Ë ÿ¥  ·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ 5 ™ÿ¥
°“√∑¥≈Õß (treatment) ·µà≈–™ÿ¥°“√∑¥≈Õßª√–°Õ∫¥â«¬
4 ´È” (replication) «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥
(Completely randomized design; CRD) ·≈–∑”°“√
Table 1. Proximate analysis of feed ingredients (% as fed basis).
Feed ingredients Moisture Protein Fat Ash Crude fiber NFE
Fish meal  6.77±0.02 69.77±0.33 13.17±0.53 16.40±0.14   0   0.86±0.76
Broken rice  8.29±0.11   6.77±0.21   1.62±0.05   0.75±0.03   0.40±0.02 82.17±0.45
Palm kernel cake  5.05±0.02 15.16±0.12 13.29±0.51   3.90±0.00 18.75±0.66 43.85±1.26
Copra meal  4.10±0.14 19.44±0.28 13.39±0.33   7.71±0.05 11.48±0.45 43.96±0.71
Corn  8.69±0.22   7.38±0.24   6.63±0.18   1.61±0.03   2.58±0.12 73.10±0.49
Rice bran  6.15±0.09 11.54±0.21 20.35±0.22 13.42±0.24   8.50±0.19 40.07±0.41
Cassava 10.43±0.01   2.69±0.15   2.87±0.10   5.39±0.09   4.76±0.08 73.86±0.16
1 Mean ± standard deviation of three replications.
NFE : Nitrogen free extractSongklanakarin J. Sci. Technol.
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‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬„™â Duncan's
Multiple Range Test (Duncan, 1955) √–¬–‡«≈“∑’Ë„™â
„π°“√∑¥≈Õß 6  —ª¥“Àå ¥”‡π‘π°“√∑¥≈Õß‚¥¬‡µ‘¡πÈ”≈ß
„πµŸâ∑’Ë‡µ√’¬¡‰«âª√–¡“≥ 180 ≈‘µ√/µŸâ √–∫∫πÈ”‡ªìπ·∫∫
‰À≈‡«’¬π·∫∫ªî¥ ¡’‡§√◊ËÕßæàπÕ“°“»µ≈Õ¥‡«≈“„πµŸâ ‡¡◊ËÕ
‡√‘Ë¡µâπ°“√∑¥≈Õß∑”°“√ ÿà¡ª≈“∑’Ë‡µ√’¬¡‰«â (πÈ”Àπ—°‡©≈’Ë¬
3.14-3.20 °√—¡/µ—«) ≈ß‡≈’È¬ß„πµŸâ∑¥≈ÕßµŸâ≈– 20 µ—« °àÕπ
‡√‘Ë¡∑”°“√∑¥≈Õß  ÿà¡π”ª≈“®”π«π 20 µ—« ‰ª«‘‡§√“–Àå
À“§«“¡™◊Èπ ·≈–Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«ª≈“ ‰¥â·°à
‚ª√µ’π ‰¢¡—π ·≈–‡∂â“ µ“¡«‘∏’°“√¢Õß AOAC (1990) „Àâ
Õ“À“√ª≈“∑¥≈Õß«—π≈– 2 §√—Èß§◊Õ ™à«ß‡™â“ ‡«≈“ 09.00 π.
·≈–™à«ß‡¬Áπ ‡«≈“ 16.00 π. ‚¥¬„Àâª≈“°‘π®πÕ‘Ë¡ ∫—π∑÷°
πÈ”Àπ—°Õ“À“√∑’Ë„Àâ∑ÿ° 2  —ª¥“Àåµ≈Õ¥°“√∑¥≈Õß ∑”°“√
™—ËßπÈ”Àπ—°ª≈“∑ÿ°Ê 2  —ª¥“Àå ·≈–µ√«®«—¥§ÿ≥¿“æπÈ”
°àÕπ°“√‡≈’È¬ß·≈–∑ÿ°Ê 2  —ª¥“Àåµ≈Õ¥°“√∑¥≈Õß µ“¡
«‘∏’°“√¢Õß Boyd ·≈– Tucker (1992) ‰¥â·°à §«“¡‡ªìπ
Table 3. Proximate analysis of experimental diets (% on dry matter basis)1
Experimental group Moisture Protein Fat Ash Crude fiber NFE
  Palm kernel cake 3.10±0.05 35.72±0.19 10.68±0.34   9.47±0.02 15.87±0.62 25.16±0.74
  Copra meal 2.10±0.13 37.49±0.44 11.25±0.20 10.60±0.04 10.37±0.17 28.19±0.76
  Corn 5.65±0.16 33.47±0.24   7.59±0.36   8.83±0.03   1.42±0.06 43.04±0.22
  Rice bran 3.10±0.04 35.21±0.35 13.60±0.21 11.67±0.03   3.08±0.01 33.34±0.17
  Cassava 9.63±0.12 31.29±0.35   7.75±0.22   9.88±0.06   2.41±0.01 39.04±0.48
1 Mean ± standard deviation of three replications.
NFE : Nitrogen free extract
Table 2. Composition of experimental diets.
Diet formulae
   Ingredients (g/kg feed)
1        2            3               4    5
Fish meal 441 441 441 441 441
Broken rice 144.2 144.2 144.2 144.2 144.2
Alfa-starch 70 70 70 70 70
Soybean oil 16.8 16.8 16.8 16.8 16.8
Vitamin and mineral mixtures1 21 21 21 21 21
Chromic oxide 7 7 7 7 7
Palm kernel cake 300 - - - -
Copra meal - 300 - - -
Corn - - 300 - -
Rice bran - - - 300 -
Cassava - - - - 300
total 1,000 1,000 1,000 1,000 1,000
1Vitamin and mineral mixture supplemented per kilogram feed: Thiamine (B1) 10 mg;
Riboflavin (B2) 20 mg; Pyridoxine (B6) 10 mg; Cyanocobalamin (B12) 2 mg; Retinal (A)
4,000 IU, Cholecalciferol (D3) 2,000 IU; Menadione sodium bisulfite (K3) 80 mg; Folic
acid 5 mg; Calcium pantothenate 40 mg; Inositol 400 mg; Niacin 150 mg; DL-alpha-
tocopherol (E) 50 IU; Choline chloride 6,000 mg; Ascorbic acid (C) 500 mg; Biotin 1 mg;
NaCl 0.25 g; MgCO3 3.75 g; FeSO4 0.72 g; (CH3COO)2 Ca.5H2O 0.88 g; ZnSO4.7H2O
0.088 g; MnSO4.4H2O 0.040 g; CuSO4.5H2O 0.008 g; CoCl2.6H2O 0.00025 g; KIO3.6H2O
0.00075 gSongklanakarin J. Sci. Technol.
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√—∫Õ“À“√∑’Ë¡’«—µ∂ÿ¥‘∫æ◊™‡ªìπ«— ¥ÿÕ“À“√∑¥ Õ∫∑—Èß 5 ™π‘¥
§◊Õ °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π °“°¡–æ√â“« ¢â“«‚æ¥
√”≈–‡Õ’¬¥ ·≈–¡—π ”ª–À≈—ß ‡ªìπ à«πª√–°Õ∫ ‰¡àæ∫§«“¡
º‘¥ª°µ‘¢Õß≈—°…≥–¿“¬πÕ°  ·≈–ª≈“∑ÿ°µ—«¡’æƒµ‘°√√¡
ª°µ‘  ÿ¢¿“æ·¢Áß·√ßµ≈Õ¥°“√∑¥≈Õß
2. °“√‡®√‘≠‡µ‘∫‚µ
2.1 πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«
πÈ”Àπ—°‡©≈’Ë¬µàÕµ—«¢Õßª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√
∑¥≈Õß ∑—Èß 5  Ÿµ√ µ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß 6  —ª¥“Àå
· ¥ß„π Table 4 ‚¥¬πÈ”Àπ—°ª≈“‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“∑’Ë
‡≈’È¬ß ·≈–‡√‘Ë¡¡’§«“¡·µ°µà“ß√–À«à“ß™ÿ¥°“√∑¥≈Õßµ—Èß·µà
 —ª¥“Àå∑’Ë 2 ®π°√–∑—Ëß ‘Èπ ÿ¥°“√∑¥≈Õß  „π —ª¥“Àå∑’Ë 2
æ∫«à“πÈ”Àπ—°‡©≈’Ë¬¢Õßª≈“·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õª≈“∑’Ë
‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ·≈–
2 (°“°¡–æ√â“«) ¡’πÈ”Àπ—°‡©≈’Ë¬ Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 4 (√”≈–‡Õ’¬¥) ·≈– 5 (¡—π ”ª–À≈—ß) (p<0.05)
 à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (¢â“«‚æ¥) ¡’πÈ”Àπ—°‡©≈’Ë¬
‰¡à·µ°µà“ß®“°∑—Èß  2  °≈ÿà¡  (p>0.05)  „π —ª¥“Àå∑’Ë 4-6
æ∫«à“πÈ”Àπ—°‡©≈’Ë¬¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1  Ÿß°«à“
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3, 4 ·≈– 5 (p<0.05) ¢≥–∑’Ë
‰¡àµà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (p>0.05) ª≈“∑’Ë‰¥â
√—∫Õ“À“√ Ÿµ√∑’Ë 2  ¡’πÈ”Àπ—°‡©≈’Ë¬‰¡àµà“ß®“°ª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 3 ·≈– 5 (p>0.05) ·µà¡’πÈ”Àπ—°‡©≈’Ë¬ Ÿß°«à“
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 (p<0.05)
2.2 πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ    Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
®”‡æ“– Õ—µ√“°“√°‘πÕ“À“√ ·≈–Õ—µ√“°“√√Õ¥µ“¬
πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√
∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ¡’§à“ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ (p<0.05) ¢≥–∑’Ëª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 2  (°“°¡–æ√â“«)  ¡’§à“ Ÿß°«à“ª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 4 (√”≈–‡Õ’¬¥) ·≈– 5 (¡—π ”ª–À≈—ß) (p<
0.05) ·µà‰¡àµà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (¢â“«‚æ¥)
(p>0.05)  Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–¢Õßª≈“∑’Ë‰¥â√—∫
Õ“À“√ Ÿµ√∑’Ë 1  ¡’§à“ Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3
(¢â“«‚æ¥), 4 (√”≈–‡Õ’¬¥) ·≈– 5 (¡—π ”ª–À≈—ß) (p<0.05)
·µà‰¡àµà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°¡–æ√â“«)
(p>0.05) ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 ¡’§à“‰¡àµà“ß®“°ª≈“
∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (p>0.05) ¢≥–∑’Ëª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 4  ¡’§à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®”‡æ“–µË”∑’Ë ÿ¥ (p<
0.05) (Table 5)
Õ—µ√“°“√°‘πÕ“À“√¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß
∑—Èß 5  Ÿµ√¡’§à“Õ¬Ÿà„π™à«ß 3.3±0.16 - 4.38±0.33% / µ—«/
«—π ‚¥¬ª≈“°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’¡—π ”ª–À≈—ß ( Ÿµ√∑’Ë 5)
¡’§à“ Ÿß∑’Ë ÿ¥√Õß≈ß¡“§◊Õª≈“°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’¢â“«‚æ¥
( Ÿµ√∑’Ë 3) °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π ( Ÿµ√∑’Ë 1) °“°
¡–æ√â“« ( Ÿµ√∑’Ë 2)  à«πª≈“∑’Ë‰¥â√—∫√”≈–‡Õ’¬¥ ( Ÿµ√∑’Ë 4)
¡’§à“µË”∑’Ë ÿ¥ (p<0.05) (Table 5)
Õ—µ√“°“√√Õ¥µ“¬¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß
5  Ÿµ√ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) ‚¥¬¡’§à“
Table 4. Average body weight (g) of sex-reversed tilapia fed the experimental
diets for 6 weeks
      Rearing period (week)
Experimental group
02 4 6
  Palm kernel cake 3.14±0.03a 9.76±0.53b 28.35±0.87c 64.58±4.19c
  Copra meal 3.20±0.04a 9.79±0.43b  27.14±1.89bc  60.41±2.41bc
  Corn 3.19±0.05a  9.26±0.31ab 25.32±1.51b 56.68±5.51b
  Rice bran 3.18±0.04a 8.73±0.52a 20.58±1.81a 42.01±3.81a
  Cassava 3.17±0.04a 8.92±0.26a 24.75±1.70b 53.91±4.09b
1Mean ± standard deviation of four replications.
Means within each column not sharing a common superscript are significantly different
(p<0.05)«.  ß¢≈“π§√‘π∑√å «∑∑.
ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
º≈¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√
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Õ¬Ÿà„π™à«ß 92.50±6.45 - 98.75±2.50% (Table 5)
3. Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ª√– ‘∑∏‘¿“æ°“√„™â
‚ª√µ’π·≈–°“√„™âª√–‚¬™πå®“°‚ª√µ’π ÿ∑∏‘
Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ ª√– ‘∑∏‘¿“æ°“√
„™â‚ª√µ’π ·≈–°“√„™âª√–‚¬™πå®“°‚ª√µ’π ÿ∑∏‘¢Õßª≈“π‘≈
∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß 5  Ÿµ√ · ¥ß„π Table 6 ‚¥¬æ∫
«à“Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 5 (¡—π ”ª–À≈—ß) ¡’§à“ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ (p<0.05)  à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√
∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π)  Ÿµ√∑’Ë 2 (°“°¡–æ√â“«)
·≈– Ÿµ√∑’Ë 3 (¢â“«‚æ¥) ¡’§à“‰¡à·µ°µà“ß°—π (p>0.05) ·≈–
Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ‡π◊ÈÕ¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√
∑’Ë 4  (√”≈–‡Õ’¬¥)  ¡’§à“‰¡à·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ·≈– 2 (p>0.05)
 à«πª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’π ¡’§à“Õ¬Ÿà„π™à«ß 3.01±0.14
- 3.32±0.24% ‚¥¬æ∫«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°
¡–æ√â“«)  ¡’§à“ª√– ‘∑∏‘¿“æ°“√„™â‚ª√µ’πµË”∑’Ë ÿ¥  ·≈–
·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 (√”≈–‡Õ’¬¥) (p<
0.05) ¢≥–∑’Ëª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„π
ª“≈å¡πÈ”¡—π), 3 (¢â“«‚æ¥) ·≈– 5 (¡—π ”ª–À≈—ß) ¡’§à“
¥—ß°≈à“«‰¡à·µ°µà“ß°—π (p>0.05) (Table 6)   °“√„™â
ª√–‚¬™πå®“°‚ª√µ’π ÿ∑∏‘    æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π
√–À«à“ß™ÿ¥°“√∑¥≈Õß (p>0.05) ‚¥¬¡’§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß
45.47±1.07 - 48.91±0.58% (Table 6)
4.  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√∑¥≈Õß¢Õßª≈“π‘≈
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õßª≈“π‘≈·ª≈ß‡æ»∑’Ë
Table 5. Weight gain, specific growth rate, rate of feed intake and survival rate of sex-reversed
tilapia fed the experimental diets
Weight gain Specific growth rate Rate of feed intake Survival rate
(%) (% / day) (% / body weight / day) (%)
  Palm kernel cake   1,957.71±116.23d 4.32±0.08d 3.83±0.03b 98.75±2.50a
  Copra meal 1,788.76±54.69c  4.20±0.04cd 3.78±0.12b 98.75±2.50a
  Corn    1,674.51±162.08bc   4.11±0.13bc 3.86±0.05b 95.00±5.77a
  Rice bran   1,219.65±111.96a 3.68±0.12a 3.37±0.16a 92.50±6.45a
  Cassava 1,523.85±86.36b 3.98±0.08b 4.38±0.33c 98.75±2.50a
1Mean ± standard deviation of four  replications.
Means within each column not sharing a common superscript are significantly different (p<0.05)
Experimental group
Table 6. Feed conversion ratio (FCR), protein efficiency ratio (PER)
and apparent net protein utilization (ANPU) of sex-reversed
tilapia fed the experimental diets for 6 weeks1
Experimental group FCR PER ANPU
(%)
  Palm kernel cake  0.90±0.02ab  3.14±0.08ab 45.47±1.07a
  Copra meal  0.89±0.04ab 3.01±0.14a 45.88±2.03a
  Corn 0.93±0.01b  3.22±0.05ab 48.91±0.58a
  Rice bran 0.87±0.05a 3.32±0.24b 47.37±1.11a
  Cassava 1.00±0.01c  3.21±0.04ab 47.43±4.16a
1 Mean ± standard deviation of four replications.
Means within each column not sharing a common superscript are significantly
different (p<0.05)Songklanakarin J. Sci. Technol.
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‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß 5  Ÿµ√ ‡ªìπ√–¬–‡«≈“ 6  —ª¥“Àå
· ¥ß„π Table 7  ‚¥¬æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬«—µ∂ÿ
·Àâß¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π)  ¡’§à“‰¡à·µ°µà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2
(°“°¡–æ√â“«) (p>0.05) ·≈–·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 3 (¢â“«‚æ¥), 4 (√”≈–‡Õ’¬¥) ·≈– 5 (¡—π ”ª–À≈—ß)
(p<0.05) ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 ¡’§à“‰¡à·µ°µà“ß®“°
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (p>0.05) ·µà∑—Èß 2  Ÿµ√¡’§à“
·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 ·≈– 5 (p<0.05)
(Table 7)   à«π —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‚ª√µ’π æ∫«à“ª≈“∑’Ë
‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ¡’§à“
 Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ  (p<0.05)
√Õß≈ß¡“§◊Õª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°¡–æ√â“«)
 Ÿµ√∑’Ë 3 (¢â“«‚æ¥) ·≈– Ÿµ√∑’Ë 5 (¡—π ”ª–À≈—ß) µ“¡≈”¥—∫
 à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë  4  (√”≈–‡Õ’¬¥)  ¡’§à“ —¡-
ª√– ‘∑∏‘Ï°“√¬àÕ¬‚ª√µ’πµË”∑’Ë ÿ¥  —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¢¡—π
æ∫«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π) ¡’§à“ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ
√Õß≈ß¡“§◊Õª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°¡–æ√â“«)
(p<0.05), 4 (√”≈–‡Õ’¬¥) ·≈– 5 (¡—π ”ª–À≈—ß) ´÷Ëß‰¡à
·µ°µà“ß°—π (p>0.05)   à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3
(¢â“«‚æ¥) ¡’§à“¥—ß°≈à“«µË”∑’Ë ÿ¥ (p<0.05)  —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬§“√å‚∫‰Œ‡¥√µ¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ
‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ¡’§à“ Ÿß∑’Ë ÿ¥ (p<0.05)  √Õß≈ß¡“
§◊Õª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°¡–æ√â“«),   Ÿµ√∑’Ë 3
(¢â“«‚æ¥) ·≈– Ÿµ√∑’Ë 5 (¡—π ”ª–À≈—ß) ‚¥¬¡’§à“‰¡à·µ°µà“ß
°—π∑“ß ∂‘µ‘ (p>0.05)   à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4
(√”≈–‡Õ’¬¥) ¡’§à“µË”∑’Ë ÿ¥ (p<0.05) (Table 7)
5.  à«πª√–°Õ∫∑“ß‚¿™π“°“√¢Õß´“°ª≈“π‘≈·ª≈ß‡æ»
º≈°“√«‘‡§√“–Àå à«πª√–°Õ∫∑“ß‚¿™π“°“√¢Õß
´“°ª≈“π‘≈·ª≈ß‡æ»‡¡◊ËÕ‡√‘Ë¡µâπ·≈– ‘Èπ ÿ¥  °“√∑¥≈Õß
· ¥ß‰«â„π Table 8 æ∫«à“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß §«“¡™◊Èπ
¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π ( Ÿµ√
∑’Ë 1)  ¡’§à“ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ
(p<0.05)  √Õß≈ß¡“§◊Õª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 (√”
≈–‡Õ’¬¥)    ´÷Ëß‰¡à·µ°µà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3
(¢â“«‚æ¥) (p>0.05)  à«πª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°
¡–æ√â“«) ·≈– 5 (¡—π ”ª–À≈—ß) ¡’§à“µË”·≈–‰¡àµà“ß®“°
ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (¢â“«‚æ¥) (p>0.05) (Table 8)
‚ª√µ’π„π´“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 5 (¡—π
 ”ª–À≈—ß) ¡’§à“µË”∑’Ë ÿ¥ ·≈–·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√
 Ÿµ√∑’Ë 3 (¢â“«‚æ¥) ·≈– 2 (°“°¡–æ√â“«) (p<0.05) ·µà
‰¡à·µ°µà“ß°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ‡¡≈Á¥
„πª“≈å¡πÈ”¡—π) ·≈– 4 (√”≈–‡Õ’¬¥) (p>0.05) (Table 8)
‰¢¡—π„π´“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ
‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ¡’§à“µË”∑’Ë ÿ¥·≈–·µ°µà“ß®“°ª≈“„π
™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ ∑ÿ°™ÿ¥°“√∑¥≈Õß (p<0.05) ª≈“∑’Ë‰¥â
√—∫Õ“À“√ Ÿµ√∑’Ë 5 (¡—π ”ª–À≈—ß) ¡’§à“‰¢¡—π„π´“°‰¡à
·µ°µà“ß°—∫ª≈“„π™ÿ¥°“√∑¥≈Õß∑’Ë 4 (√”≈–‡Õ’¬¥) (p>
Table 7. Apparent digestibility coefficients of dry matter, protein, fat and
carbohydrate of experimental diets in sex-reversed tilapia1
  Digestibility coefficient (%)
Experimental group
Dry matter Protein Fat Carbohydrate
  Palm kernel cake 77.87±1.33d 93.19±0.12e 92.92±0.80d 63.32±1.00c
  Copra meal 67.68±5.91cd 88.96±0.19d 89.17±0.44c 55.41±2.57b
  Corn 61.79±6.02bc 85.86±0.04c 76.28±1.88a 56.68±0.66b
  Rice bran 17.35±10.39a 63.00±0.43a 85.04±3.04b 35.43±0.99a
  Cassava 55.92±1.88b 80.17±0.18b 84.26±2.47b 53.43±0.92b
1Mean ± standard deviation of four replications.
Means within each column not sharing a common superscript are significantly different
(p>0.05)«.  ß¢≈“π§√‘π∑√å «∑∑.
ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
º≈¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√
«ÿ≤‘æ√  æ√À¡¢ÿπ∑Õß ·≈–§≥– 109
0.05)  ·µà·µ°µà“ß·≈– Ÿß°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1
(°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π), 2 (°“°¡–æ√â“«) ·≈– 3
(¢â“«‚æ¥) (p<0.05) ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 (¢â“«‚æ¥)
·≈– 4 (√”≈–‡Õ’¬¥) ¡’§à“¥—ß°≈à“«‰¡à·µ°µà“ß°—π (p>0.05)
‡∂â“„π´“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 1 (°“°‡π◊ÈÕ
‡¡≈Á¥„πª“≈å¡πÈ”¡—π) ¡’§à“µË”∑’Ë ÿ¥ ·≈–·µ°µà“ß®“°‡∂â“„π
´“°ª≈“Õ◊ËπÊ ∑ÿ°™ÿ¥°“√∑¥≈Õß (p<0.05) ¢≥–∑’Ë‡∂â“„π
´“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 (√”≈–‡Õ’¬¥) ¡’§à“ Ÿß∑’Ë ÿ¥
(p<0.05)    ‡∂â“„π´“°ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 5 (¡—π
 ”ª–À≈—ß) ·≈– 3 (¢â“«‚æ¥) ‰¡à·µ°µà“ß°—π (p>0.05) ·≈–
µË”°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 (°“°¡–æ√â“«) (Table 8)
«‘®“√≥å
®“°°“√»÷°…“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õßª≈“
π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫§“√å‚∫‰Œ‡¥√µ®“°«—µ∂ÿ¥‘∫æ◊™
5 ™π‘¥  §◊Õ  °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π  °“°¡–æ√â“«
¢â“«‚æ¥ √”≈–‡Õ’¬¥ ·≈–¡—π ”ª–À≈—ß æ∫«à“°“°‡π◊ÈÕ‡¡≈Á¥
„πª“≈å¡πÈ”¡—π‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ∑’Ë¥’ ‚¥¬æ∫«à“¡’º≈
„Àâ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√  («—µ∂ÿ·Àâß  ‚ª√µ’π  ‰¢¡—π
·≈–§“√å‚∫‰Œ‡¥√µ)  Ÿß∑’Ë ÿ¥  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
π‘√ÿ∑∏‘Ï (2544)  ∑’Ëæ∫«à“ “¡“√∂„™â°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π‡ √‘¡„πÕ“À“√ ”À√—∫‡≈’È¬ßª≈“π‘≈·ª≈ß‡æ»‰¥â ·≈–
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√®“°°“√∑¥≈Õß
π’È°—∫¢Õßπ‘√ÿ∑∏‘Ï (2544) „π Ÿµ√∑’Ë„™â°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—πº ¡„πÕ“À“√ 30% æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
«—µ∂ÿ·Àâß ‚ª√µ’π ·≈–‰¢¡—π ®“°°“√∑¥≈Õßπ’È¡’§à“ Ÿß°«à“
°“√∑¥≈Õß¢Õßπ‘√ÿ∑∏‘Ï (2544) ´÷ËßÕ“®‡ªìπ‰ª‰¥â«à“ —¥ à«π
¢Õß«—µ∂ÿ¥‘∫Õ“À“√∑’Ë„™â  ·≈–§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß
Õ“À“√®“°∑—Èß 2 °“√∑¥≈Õß ¡’§«“¡·µ°µà“ß°—π ´÷Ëßπ‘√ÿ∑∏‘Ï
(2544)  æ∫«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õßª≈“∑’Ë‰¥â√—∫
°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π∑’Ë√–¥—∫µà“ßÊ  „Àâº≈·µ°µà“ß
°—π‡¡◊ËÕÕ“À“√ª≈“¡’√–¥—∫æ≈—ßß“π∑’Ë·µ°µà“ß°—π πÕ°®“°π’È
¬—ß¢÷ÈπÕ¬Ÿà°—∫Õß§åª√–°Õ∫¢Õß«—µ∂ÿ¥‘∫∑’Ë‡ªìπ à«πª√–°Õ∫
¢Õß Ÿµ√Õ“À“√¥â«¬ ‚¥¬À“° Ÿµ√Õ“À“√¡’ª≈“ªÉπ‡ªìπÕß§å-
ª√–°Õ∫ Ÿß  ·≈–¡’ à«πº ¡¢Õß«—µ∂ÿ¥‘∫æ◊™µË”  ®–∑”„Àâ
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√ Ÿßµ“¡‰ª¥â«¬  ‡™àπ  ®“°°“√
∑¥≈Õß¢Õß Serna ·≈–§≥– (1996) æ∫«à“„π Ÿµ√Õ“À“√
∑’Ë¡’ª≈“ªÉπ‡ªìπ à«πº ¡ 63.17%  ∑”„Àâ —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬‚ª√µ’π Ÿß∂÷ß 95.78%  πÕ°®“°π’È¬—ß¢÷ÈπÕ¬Ÿà°—∫™π‘¥
¢Õß«—µ∂ÿ¥‘∫æ◊™∑’Ë„™â¥â«¬ ‡™àπ ®“°°“√∑¥≈Õß¢Õß Phrom-
kunthong ·≈–§≥– (2002) æ∫«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
Õ“À“√¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‡≈’È¬ß®“°πÈ”Àπ—°‡√‘Ë¡µâπ
4 °√—¡ ®π‰¥âπÈ”Àπ—° ÿ¥∑â“¬ 72 °√—¡ ‚¥¬„™â‡«≈“ 10  —ª¥“Àå
‡¡◊ËÕª≈“‰¥â√—∫Õ“À“√∑’Ë¡’ à«πº ¡¢Õß°“°∂—Ë«‡À≈◊Õß  ®–¡’
§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√ Ÿß°«à“‡¡◊ËÕª≈“‰¥â√—∫Õ“À“√∑’Ë
¡’ à«πº ¡¢Õß°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π  · ¥ß„Àâ‡ÀÁπ
«à“ª≈“π‘≈¡’§«“¡ “¡“√∂„π°“√¬àÕ¬ ·≈–π”°“°∂—Ë«‡À≈◊Õß
‰ª„™âª√–‚¬™πå‰¥â¡“°°«à“°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π
®“°°“√√“¬ß“π¢Õß El-Sayed (1999) °≈à“«∂÷ß
·À≈àß¢Õßæ◊™∑’Ë‡ªìπ‡¡≈Á¥∑’Ë„ÀâπÈ”¡—π (oilseed plant) ´÷Ëß
‡ªìπ·À≈àß‚ª√µ’π∑’Ë¥’∑’Ë ÿ¥§◊Õ ∂—Ë«‡À≈◊Õß ‚¥¬¡’Õß§åª√–°Õ∫
Table 8. Body composition (% on dry matter basis) of sex-reversed tilapia fed
the experimental diets for 6 weeks1
Experimental group Moisture Protein Fat Ash
  Initial fish 74.77±1.99 56.36±0.30 28.36±0.29 12.70±0.03
  Palm kernel cake  74.77±0.23c  57.40±0.11ab 22.99±0.34a  14.65±0.17a
  Copra meal  73.57±0.25a 57.61±0.25b 24.56±0.14b  15.16±0.11c
  Corn   73.68±0.93ab 57.56±0.04b 25.62±0.30c  15.03±0.09bc
  Rice bran  74.50±0.23c  57.41±0.23ab  26.37±0.25cd 15.89±0.13d
  Cassava  73.09±0.34a 57.13±0.27a 26.89±0.53d 14.91±0.08b
1 Mean ± standard deviation of four replications.
Means within each column not sharing a common superscript are significantly different
(p<0.05)Songklanakarin J. Sci. Technol.
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¢Õß°√¥Õ–¡‘‚π§àÕπ¢â“ß Ÿß ·µà¬—ß¢“¥°√¥Õ–¡‘‚π®”‡ªìπ∑’Ë
ª≈“µâÕß°“√∫“ß™π‘¥ ‚¥¬‡©æ“–æ«°∑’Ë¡’°”¡–∂—π (sulfur)
‡ªìπÕß§åª√–°Õ∫§◊Õ ‡¡∑‰∑‚Õπ’π (methionine) ·≈–´’ µ’π
(cystein)  ·≈–¬—ß¡’ “√∫“ß™π‘¥∑’Ë∑”≈“¬§ÿ≥§à“¢Õß “√
Õ“À“√∫“ßµ—« ‡™àπ  “√¬—∫¬—Èß‡Õπ‰´¡å‚ª√µ’‡Õ  (protease)
‚¥¬‡©æ“–∑√‘ª´‘π (trypsin) ‰ø‚µŒ’¡“·Õ°°≈Ÿµ‘π‘π (phyto-
haemagglutinin) ·≈– “√∑’Ë∑”≈“¬«‘µ“¡‘π (anti-vitamins)
·µà “√‡À≈à“π’È®–∂Ÿ°∑”≈“¬‡¡◊ËÕπ”‰ªºà“π°√–∫«π°“√∑’Ë„™â
§«“¡√âÕπ (Tacon, 1993) ·≈–®“°À≈“¬°“√∑¥≈Õß √ÿª«à“
 “¡“√∂„™â∂—Ë«‡À≈◊Õß∑¥·∑πª≈“ªÉπ„πÕ“À“√ª≈“π‘≈‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ    ‚¥¬¡’¢âÕ®”°—¥ª√‘¡“≥¢Õß°“√„™â
(Shiau et al., 1989; Sadiku and Jauncey, 1995a,b)
πÕ°®“°π’È¬—ß¡’°“√∑¥≈Õß„™â‡»…«—µ∂ÿ¥‘∫‡À≈◊Õ„™âÕ◊ËπÊ  ∑’Ë
‡ªìπæ◊™¡’‡¡≈Á¥∑’Ë„ÀâπÈ”¡—π (oilseed by-products) ‡ √‘¡
„πÕ“À“√ª≈“  ‰¥â·°à  ∂—Ë«≈‘ ß  ‡¡≈Á¥∑“πµ–«—π  ‡√ø ’¥
(rapeseeds) ß“ ·≈–·¡§§“‡¥‡¡’¬ (macadamia) ‚¥¬
æ∫«à“ “¡“√∂„™â«—µ∂ÿ¥‘∫·µà≈–™π‘¥‡ √‘¡„πÕ“À“√‰¥â„π
ª√‘¡“≥∑’Ë·µ°µà“ß°—π (El - Sayed, 1999)   πÕ°®“°π’È
Hossain ·≈–§≥– (1998)  »÷°…“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
Õ“À“√¢Õßª≈“¬’Ë ° (Labeo rohita)  ‚¥¬„™â«—µ∂ÿ¥‘∫æ◊™
‰¥â·°à ¡— µ“¥ (mastard) ≈‘π ’¥ªÉπ (linseed meal) ß“ªÉπ
·≈–∂—Ë«‡À≈◊ÕßªÉπ  æ∫«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‚ª√µ’π·≈–
‰¢¡—π ‡¡◊ËÕª≈“‰¥â√—∫∂—Ë«‡À≈◊ÕßªÉπ¡’§à“ Ÿß∑’Ë ÿ¥  ®“°°“√
∑¥≈Õß¢Õß Omoregie (2001) ‡ª√’¬∫‡∑’¬∫°“√„™â‡¡≈Á¥
¡–¡à«ß°—∫°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π„πª≈“¬’Ë ° (Labeo
senegalensis)  æ∫«à“ª≈“∑’Ë‰¥â√—∫°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π „Àâº≈„π¥â“π°“√‡®√‘≠‡µ‘∫‚µ ·≈– —¡ª√– ‘∑∏‘Ï°“√
¬àÕ¬Õ“À“√ ¥’°«à“ª≈“∑’Ë‰¥â√—∫Õ“À“√º ¡‡¡≈Á¥¡–¡à«ß ®÷ß
°≈à“«‰¥â«à“ª≈“®–π”«—µ∂ÿ¥‘∫‰ª„™âª√–‚¬™πå‰¥â‡æ’¬ß‰√ ¢÷Èπ
Õ¬Ÿà°—∫™π‘¥·≈–√Ÿª·∫∫¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â  ‚¥¬ Booth ·≈–
§≥– (2001)  æ∫«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¢Õßª≈“
´‘≈‡«Õ√å‡æ‘√å¥ (Silver perch, Bidyanus bidyanus)  Ÿß¢÷Èπ
‡¡◊ËÕ„™â«—µ∂ÿ¥‘∫∑’Ë°√–‡∑“–‡ª≈◊Õ°πÕ°ÕÕ° ‡™àπ‡¥’¬«°—∫°“°
‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π∑’Ë„™â„π°“√∑¥≈Õßπ’È  ‡ªìπ à«π∑’Ë
·¬°‡ª≈◊Õ°·≈–°–≈“ÕÕ°·≈â« ®÷ß∑”„Àâª≈“ “¡“√∂π”‰ª
„™âª√–‚¬™πå‰¥â Ÿß Omoregie ·≈– Ogbemudia (1993)
æ∫«à“°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈¢π“¥ª≈“π‘È«  (πÈ”Àπ—°
‡©≈’Ë¬ 2.5 °√—¡) ‡ªìπª°µ‘∂÷ß·¡â«à“®–‰¥â√—∫Õ“À“√∑’Ë¡’ à«π
º ¡¢Õß°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π Ÿß∂÷ß 60%  ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë„™âª≈“ªÉπ‡ªìπÕ“À“√
 Ÿµ√æ◊Èπ∞“π ‡™àπ‡¥’¬«°—∫ Deoliveira ·≈–§≥– (1997) ∑’Ë
æ∫«à“°“√‡ √‘¡°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—πæ—π∏ÿå·Õø√‘°—π
µ—Èß·µà 0-35% ‡ªìπ‡«≈“ 120 «—π ‰¡à àßº≈∑”„Àâ°“√‡®√‘≠
‡µ‘∫‚µ¢Õßª≈“π‘≈≈¥≈ß
®“°°“√∑¥≈Õßπ’È®–‡ÀÁπ‰¥â«à“ª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√
∑’Ë„™â°“°¡–æ√â“«‡ªìπ«—µ∂ÿ¥‘∫∑¥ Õ∫ „Àâº≈¥’√Õß≈ß¡“®“°
°“√„™â°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π  ∑—Èßπ’È®“°√“¬ß“π°“√
∑¥≈Õß¢Õß Jackson ·≈–§≥– (1982) æ∫«à“ “¡“√∂„™â
°“°¡–æ√â“«·∑π∑’Ëª≈“ªÉπ‰¥â∂÷ß 50% „πÕ“À“√∑¥≈Õß
 ”À√—∫‡≈’È¬ßª≈“À¡Õ‡∑» (Oreochromis mossambicus)
‚¥¬‰¡à∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“≈¥≈ß  ´÷Ëß„ππÈ”¡—π
¡–æ√â“«¡’Õß§åª√–°Õ∫‡¥àπ¢Õß°√¥‰¢¡—πÕ‘Ë¡µ—«∑’Ë¡’æ—π∏–
 —Èπ (50% C 12 : 0 ; 15% C 14 : 0) ∑’Ëª≈“π‘≈Õ“® “¡“√∂
π”‰ª„™âª√–‚¬™πå‰¥âßà“¬   à«π°√¥Õ–¡‘‚π„π°“°¡–æ√â“«
æ∫«à“¢“¥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπÀ≈“¬™π‘¥ ‡™àπ ‰≈´’π ‡¡∑-
‰∑‚Õπ’π ∑√’‚Õπ’π (threonine) ·≈–Œ’ ∑‘¥’π (histidine)
·µà¡’Õ“®‘π’π (arginine)  Ÿß (McDonald et al., 1981;
Hasan et al., 1997) ‡ªìπ∑’Ëπà“ —ß‡°µ«à“ ·¡â√–¥—∫‚ª√µ’π
„πÕ“À“√∑¥≈Õß„π Ÿµ√∑’Ë„™â°“°¡–æ√â“« ( Ÿµ√∑’Ë 2) ®– Ÿß
°«à“ Ÿµ√∑’Ë„™â°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π ( Ÿµ√∑’Ë 1) Õ’°∑—Èß
√–¥—∫¢Õß‡¬◊ËÕ„¬„π°“°¡–æ√â“«¬—ßµË”°«à“°“°‡π◊ÈÕ‡¡≈Á¥„π
ª“≈å¡πÈ”¡—π  ·µà°“√∑’Ëª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√∑’Ë„™â°“°‡π◊ÈÕ
‡¡≈Á¥„πª“≈å¡πÈ”¡—π‡ªìπ«— ¥ÿ∑¥ Õ∫„Àâº≈¥’°«à“ Õ“®‡π◊ËÕß
¡“®“° à«π¢Õß°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π¬—ß¡’Õß§å-
ª√–°Õ∫¢Õß°√¥‰¢¡—π∑’Ë®”‡ªìπÕ¬Ÿà¡“°æÕ∑’Ë®– àß‡ √‘¡°“√
‡®√‘≠‡µ‘∫‚µ  ®“°√“¬ß“π Boeckner (2003) °≈à“«∂÷ß
Õß§åª√–°Õ∫¢Õß°√¥‰¢¡—π„π°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π
·≈–πÈ”¡—π¡–æ√â“«  ‚¥¬æ∫«à“„π°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π¡’Õß§åª√–°Õ∫¢Õß°√¥‰¢¡—π°≈ÿà¡ n-6  Ÿß°«à“„π
πÈ”¡—π¡–æ√â“« ´÷Ëß°√¥‰¢¡—π™π‘¥π’È‡ªìπ°√¥‰¢¡—π∑’Ë®”‡ªìπ
¢Õßª≈“π‘≈  ¥—ßπ—Èπª≈“π‘≈®÷ß¡’·π«‚πâ¡∑’Ë®–„™â°“°‡π◊ÈÕ‡¡≈Á¥
„πª“≈å¡πÈ”¡—π ‡æ◊ËÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–∑”„Àâª√– ‘∑∏‘¿“æ
°“√¬àÕ¬ Ÿß°«à“°“°¡–æ√â“«  ¢â“«‚æ¥‡ªìπ«—µ∂ÿ¥‘∫∑¥ Õ∫
Õ’°™π‘¥Àπ÷Ëß∑’Ë„Àâº≈„π·ßà°“√‡®√‘≠‡µ‘∫‚µ‰¡à·µ°µà“ß°—∫
°“°¡–æ√â“« ·µà„Àâº≈¢Õß —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√¥âÕ¬
°«à“  ‡¡◊ËÕæ‘®“√≥“„π·ßàÕß§åª√–°Õ∫∑“ß‚¿™π“°“√¢Õß«.  ß¢≈“π§√‘π∑√å «∑∑.
ªï∑’Ë 27 (©∫—∫æ‘‡»… 1) 2548: «“√‘™»“ µ√å
º≈¢Õß«—µ∂ÿ¥‘∫æ◊™ 5 ™π‘¥ µàÕ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√
«ÿ≤‘æ√  æ√À¡¢ÿπ∑Õß ·≈–§≥– 111
¢â“«‚æ¥ æ∫«à“¡’‚ª√µ’πµË”°«à“°“°¡–æ√â“«Õ¬Ÿà¡“°  ¡’
√“¬ß“π°“√∑¥≈Õß°“√‡ª√’¬∫‡∑’¬∫°“√„™â¢â“«‚æ¥°—∫
«—µ∂ÿ¥‘∫™π‘¥Õ◊ËπÊ  Õ’° 4 ™π‘¥§◊Õ ¢â“« “≈’ ¢â“«∫“√å‡≈¬å
¢â“«‡®â“  ·≈–¢â“«øÉ“ß  „πª≈“π‘≈∑’Ë¡’πÈ”Àπ—°‡©≈’Ë¬‡√‘Ë¡µâπ
11 °√—¡ ‚¥¬ Al-Ogaily ·≈–§≥– (1996) æ∫«à“ “¡“√∂
„™â¢â“«‚æ¥‡ √‘¡„πÕ“À“√‰¥â 25% ‚¥¬™à«¬‡ √‘¡°“√‡®√‘≠
‡µ‘∫‚µ·≈–°“√„™âÕ“À“√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§“√å‚∫‰Œ‡¥√µ
®“°·À≈àßÕ◊ËπÊ ·µà∂â“À“°‡æ‘Ë¡ª√‘¡“≥°“√„™â‡ªìπ 43% ®–
∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈≈¥≈ß (Al-Ogaily et al.,
1994)  Viola ·≈– Arieli (1983) √“¬ß“π∂÷ßº≈°“√‡®√‘≠
‡µ‘∫‚µ¢Õßª≈“§“√åæ (carp) ·≈–ª≈“π‘≈ ≈¥≈ß‡¡◊ËÕª≈“
‰¥â√—∫Õ“À“√∑’Ë¡’ à«πº ¡¢Õß‡¡≈Á¥∏—≠æ◊™™π‘¥µà“ßÊ  „π
ª√‘¡“≥∑’Ë Ÿß (65-75 %)  ‡π◊ËÕß®“°„π‡¡≈Á¥∏—≠æ◊™À≈“¬
™π‘¥√«¡∑—Èß¢â“« “≈’  æ∫«à“¡’ “√Õ—≈∫Ÿ¡‘π (albu-mins)
´÷Ëß‡ªìπ “√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡åÕ—≈ø“-Õ–‰¡‡≈ 
(α-amylase) „πª≈“ (Sturmbauer and Hofer, 1986)
®“°°“√„™â¡—π ”ª–À≈—ß‡ªìπ«—µ∂ÿ¥‘∫∑¥ Õ∫„π
Õ“À“√ Ÿµ√∑’Ë 5 æ∫«à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√ (‚ª√µ’π
·≈–‰¢¡—π) ¢Õßª≈“π‘≈∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√π’ÈÕ¬Ÿà„π‡°≥±åµË”
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ëº ¡«—µ∂ÿ¥‘∫™π‘¥
Õ◊ËπÊ ¬°‡«âπ√” (Õ“À“√ Ÿµ√∑’Ë 4) (·µà —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬
§“√å‚∫‰Œ‡¥√µ‰¡àµà“ß®“°ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’ à«πº ¡
¢Õß°“°¡–æ√â“«·≈–¢â“«‚æ¥)  ¡’√“¬ß“π°“√∑¥≈Õß„™â
¡—π ”ª–À≈—ß‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ„πÕ“À“√ —µ«åπÈ” ‡™àπ
„πÕ“À“√ª≈“π‘≈ (Vuthiphandchai, 1986)   ª≈“¥ÿ°
·Õø√‘°—π (Clarias gariepinus) (Bureau et al., 1995;
Fagbenro and Bello, 1997)    ª≈“¥ÿ° (Clarias
isheriensis) (Fagbenro, 1996)  ª≈“‰π (Cyprinus
carpio) (Schwarz and Kirchgessner, 1993)  ª≈“¥ÿ°
æ—π∏ÿåº ¡ (Clarias macrocephalus X C. gariepinns)
·≈–ª≈“¥ÿ°Õÿ¬ (Clarias macrocephalus Gunther)
(Jintasataporn and Kanto, 2001)  ´÷Ëßæ∫«à“Õ“À“√
¡—π ”ª–À≈—ß„Àâ°“√‡®√‘≠‡µ‘∫‚µ·°à —µ«åπÈ”‰¥â¥’‡¡◊ËÕ„™â√à«¡
°—∫«—µ∂ÿ¥‘∫Õ◊ËπÊ „πÕ“À“√ —µ«åπÈ” ·µà°“√„™â¡—π ”ª–À≈—ß°Á
¡’¢âÕ§«√§”π÷ß§◊Õ ¡’‚ª√µ’πµË” (ª√–¡“≥ 2%)  ∫“ß§√—Èß
Õ“®¡’ “√‰Œ‚¥√‰´¬“π‘§„π√–¥—∫µË”  °“√„™â¡—π ”ª–À≈—ß
„πÕ“À“√ —µ«å®÷ß·π–π”„Àâ‡æ‘Ë¡√–¥—∫‚ª√µ’π√«¡„π Ÿµ√
Õ“À“√ 1-2% À√◊Õ‡æ‘Ë¡°√¥Õ–¡‘‚π‡¡∑‰∑‚Õπ’π —ß‡§√“–Àå
0.5% (Õÿ∑—¬, 2529)
®“°°“√∑¥≈Õßπ’È®–‡ÀÁπ‰¥â«à“ °“√‡®√‘≠‡µ‘∫‚µ¢Õß
ª≈“¡’§«“¡ —¡æ—π∏å°—∫§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√„π
«—µ∂ÿ¥‘∫∑ÿ°™π‘¥∑’Ë„™â∑¥ Õ∫  ‚¥¬ª≈“∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’√”
≈–‡Õ’¬¥‡ªìπ«—µ∂ÿ¥‘∫∑¥ Õ∫  ( Ÿµ√∑’Ë 4)  ¡’§à“ —¡ª√– ‘∑∏‘Ï
°“√¬àÕ¬Õ“À“√µË”∑’Ë ÿ¥  ·≈–¡’°“√‡®√‘≠‡µ‘∫‚µµË”∑’Ë ÿ¥¥â«¬
®“°°“√»÷°…“¢Õß  Laining  ·≈–§≥–  (2003)  æ∫«à“
 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√ («—µ∂ÿ·Àâß, ‚ª√µ’π ·≈–æ≈—ßß“π
√«¡) ¢Õßª≈“ Cromileptes  altivelis ¡’§à“§àÕπ¢â“ßµË”
¡“° ‡¡◊ËÕª≈“‰¥â√—∫«—µ∂ÿ¥‘∫∑¥ Õ∫§◊Õ √” ‚¥¬‡ª√’¬∫‡∑’¬∫
°—∫«—µ∂ÿ¥‘∫Õ◊ËπÊ Õ’° 9 ™π‘¥  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
π‘√ÿ∑∏‘Ï (2544)  ∑’Ëæ∫«à“„π Ÿµ√Õ“À“√∑’Ë¡’ à«πº ¡¢Õß√”
≈–‡Õ’¬¥ Ÿß ®–∑”„Àâ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬Õ“À“√ ·≈–°“√
‡®√‘≠‡µ‘∫‚µ¢Õßª≈“π‘≈µË”≈ß  ´÷Ëß‚¥¬ª°µ‘„π Ÿµ√Õ“À“√
ª≈“·∑∫∑ÿ°™π‘¥®–„™â√”‡ªìπ à«πª√–°Õ∫Õ¬Ÿà·≈â« ·µàµâÕß
®”°—¥ª√‘¡“≥∑’Ë„™â    ‡π◊ËÕß®“°æ∫«à“„π√”≈–‡Õ’¬¥¡’‰¢¡—π
‡ªìπ à«πª√–°Õ∫Õ¬Ÿà„πª√‘¡“≥§àÕπ¢â“ß Ÿß  ´÷Ëß‡ªìπ “‡Àµÿ
∑”„ÀâÕ“À“√À◊π‰¥âßà“¬  ∑”„Àâ¢“¥√ ™“µ‘·≈–§«“¡πà“°‘π
 Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õßπ’È∑’Ëæ∫«à“Õ—µ√“°“√°‘πÕ“À“√
¢Õßª≈“∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√π’ÈµË”∑’Ë ÿ¥
®“°°“√∑¥≈Õßπ’È®÷ß √ÿª‰¥â«à“ °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡
πÈ”¡—π‡ªìπ«—µ∂ÿ¥‘∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥∑’Ë·π–π”„Àâ„™â‡ √‘¡„π
Õ“À“√ ”À√—∫‡≈’È¬ßª≈“π‘≈  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫·À≈àß¢Õß
§“√å‚∫‰Œ‡¥√µ®“°«—µ∂ÿ¥‘∫æ◊™Õ’° 4 ™π‘¥∑’Ë∑¥ Õ∫ ‚¥¬
®”‡ªìπ∑’Ë®–µâÕß»÷°…“„π·ßàª√‘¡“≥ ‡æ◊ËÕ∑√“∫∂÷ß√–¥—∫¢Õß
°“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ
¢Õßª≈“π‘≈µàÕ‰ª
 √ÿªº≈°“√∑¥≈Õß
1. °“°‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π‡ªìπ·À≈àß¢Õß
§“√å‚∫‰Œ‡¥√µ∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫„™â‡ √‘¡Õ“À“√ ”À√—∫
‡≈’È¬ßª≈“π‘≈πÈ”Àπ—°‡©≈’Ë¬‡√‘Ë¡µâπ 3 °√—¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫§“√å‚∫‰Œ‡¥√µ®“°Õ’°  4  ·À≈àß  §◊Õ  °“°¡–æ√â“«,
¢â“«‚æ¥, √”≈–‡Õ’¬¥ ·≈–¡—π ”ª–À≈—ßªÉπ ‚¥¬„Àâº≈µàÕ
°“√‡®√‘≠‡µ‘∫‚µ  ·≈– —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬ “√Õ“À“√¢Õß
ª≈“π‘≈ Ÿß∑’Ë ÿ¥
2. °“°¡–æ√â“«, ¢â“«‚æ¥ ·≈–¡—π ”ª–À≈—ßªÉπSongklanakarin J. Sci. Technol.
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Effect of plant from 5 sources on digestibility coefficient
Promkunthong, W., et al.
‡ªìπ·À≈àß¢Õß§“√å‚∫‰Œ‡¥√µ∑’Ë„Àâº≈¥’√Õß≈ß¡“®“°°“°
‡π◊ÈÕ‡¡≈Á¥„πª“≈å¡πÈ”¡—π    ·≈– “¡“√∂„™â‡ªìπ«—µ∂ÿ¥‘∫„π
Õ“À“√ª≈“π‘≈‰¥â  à«π√”≈–‡Õ’¬¥„Àâº≈¥â“πµà“ßÊ µË”∑’Ë ÿ¥
¥—ßπ—Èπ°“√„™â√”≈–‡Õ’¬¥‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√ª≈“§«√®”°—¥
ª√‘¡“≥°“√„™â ´÷ËßµâÕß¡’°“√»÷°…“√–¥—∫∑’Ë‡À¡“– ¡µàÕ‰ª
‡Õ° “√Õâ“ßÕ‘ß
°√¡ª√–¡ß. 2541. §Ÿà¡◊Õ°“√‡æ“–‡≈’È¬ßª≈“π‘≈‡æ»ºŸâ  “¬æ—π∏ÿå
®‘µ√≈¥“ 2  ∂“∫—π«‘®—¬·≈–æ—≤π“ æ—π∏ÿ°√√¡ —µ«åπÈ”,
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